Hunter, Schmidt, and Hunter's (1979) meta-analysis came to similar conclusions. More recently, researchers have been discussing how best to deal with the established mean differences in intelligence between the groups distinguished by Jensen (Arvey & Faley, 1988; Gottfredson, 1994; Hartigan & Wigdor, 1989; Herrnstein & Murray, 1994) .
Research conducted with the General Aptitude Test Battery (GATE; U.S. Department of Labor, 1970) has played an important role in recent discussions. Hunter and Hunter (1984) showed that the GATE has high predictive validity. Large-scale research with the GATE has shown no significant differences between the regression lines of the criterion on the predictor for the majority and minority groups (Hunter, 1983b) . Finally, a book by Hartigan and Wigdor (1989) on how to deal with group differences in intelligence was based on research with the GATE. Jensen's (1980) research concerned differences in test scores between native bom English-speaking minorities and Whites, which means that his conclusions cannot be extrapolated either to populations in developing countries or to immigrant populations in Western countries.
Cross-cultural psychologists have paid particular attention to the dimensional comparability of measuring instruments. In a review of the literature on standardized ability tests, Vandenberg and Hakstian (1978) discussed the mean values of the congruence coefficient between the factor solutions of groups from Western countries and groups from developing countries. The congruence coef-675 ficient (Burt, 1948; Tucker, 1951 ) is a measure of the proportionality of columns, which, applied to factor loadings, is a good measure of equality of interpretation of factors; a value greater than .85 is generally considered to be high. The values of the congruence coefficient were .83 for Numerical Intelligence, .84 for Perceptual Speed, .89 for Verbal Intelligence, and .92 for Visualization. A value of .83 might mean that most of the tests have corresponding loadings and that some of the tests show substantial discrepancies in the factor loadings. A congruence coefficient with a value of .92 might mean that virtually all of the tests have corresponding loadings and that a single subtest shows substantially changed factor loadings. A substantial discrepancy of the factor loadings of a subtest signifies that this subtest does not measure the same dimensions and that it therefore cannot be used for comparisons between groups without encountering problems.
In the last few decades, a growing number of immigrants have become part of the Dutch population. The immigrants in the Netherlands come mainly from Suriname, the Dutch Antilles, Morocco, and Turkey. Suriname is an ex-colony of the Netherlands, and the Dutch Antilles still form a part of the Netherlands, so the majority of the Surinamese and the Dutch Antillians have a good command of the Dutch language. Most of these immigrants work in jobs at the lower end of the labor market, and a relatively large percentage are unemployed. Their mean test results are lower than the mean test results of the Dutch. The use of tests to assess immigrants is being criticized in both the popular and scientific press in the Netherlands. These critics assume that tests are of limited use for assessing persons with a limited knowledge of the Dutch language and culture. However, it is still too early to draw conclusions because in the Netherlands little research has addressed the degree to which test scores for immigrant groups can be compared with those for the majority group.
Our research bears on the current debate on the assessment of non-native-born, non-native-speaking minorities in Europe. It is also relevant for the assessment of immigrants in the United States because of its attention to the influence of language and culture on test scores.
Research Question Messick (1989) provided a comprehensive definition of validity: ' 'Validity is an integrated evaluative judgment of the degree to which empirical evidence and theoretical rationales support the adequacy and appropriateness of inferences and actions based on test scores or other modes of assessment" (p. 13). Research into comparability of test scores between immigrants and majority group members addresses the question of whether the same conclusions can be drawn from the same test scores for immigrants and majority group members or, in other words, whether the validity of the test is the same in both groups. Assessment of the comparability of scores on intelligence tests focuses on two different questions: The first is whether immigrants and majority group members with the same test scores have the same level of intelligence. The second question is whether immigrants and majority group members with the same test scores have the same chance of showing specific criterion behavior in the future. These two questions pertain to the traditional classification between construct validity and predictive validity. Construct validity concerns whether the same dimensions are measured and whether measurement is carried out using the same measurement units at the same level. To assess dimensional comparability, one must check whether tests are connected to relevant constructs in a comparable fashion in the different groups. For this purpose, outcomes of correlational analyses (e.g., correlation and factor matrices) are often compared. The presence or absence of differential item functioning also has implications for construct validity.
The central question addressed in this article is whether the test scores of immigrants and majority group members reflect the same dimensions.
Method

Research Participants
In this project, we used test data on first-generation immigrants and majority group members who applied for blue-collar jobs at the Dutch Railways and regional bus companies in the Netherlands from 1988 until 1992. The jobs were varied and ranged from train cleaner to rail maintenance expert. The application process included a psychological examination, which took place at the Work Conditions Service Unit of the Dutch Railways in 10 centers throughout the Netherlands. A subsample was selected from the majority group in such a way that the distribution with respect to the jobs and regions in this subsample was as close as possible to that in the immigrant group. Table  1 shows the distributions of the groups in terms of demographic 
Test
The GATE 1002 B (General Aptitude Test Battery) is a test of general intelligence. All of its eight tests are speeded, and all but one are in multiple-choice format. To describe the GATB subtests, research into hierarchical factor models can be used. Among these models, the Cattell-Gustafsson model (Carroll, 1993; Cattell, 1987; Gustafsson, 1984 Gustafsson, , 1988 ) is widely accepted. At the highest level of the hierarchy (stratum III) is general intelligence or g; one level lower (stratum II) are the broad abilities, Fluid Intelligence, Crystallized Intelligence, General Memory and Learning, Broad Visual Perception, Broad Auditory Perception, Broad Retrieval Ability, and Broad Cognitive Speediness or General Psychomotor Speed; one level lower (stratum I) are the narrow abilities, such as Sequential Reasoning, Quantitative Reasoning, Verbal Abilities, Memory Span, Visualization, and Perceptual Speed; at the lowest level of the hierarchy are the specific tests and subtests. Carroll's (1993) terminology is used throughout this article because it is based on the most up-to-date, comprehensive, and influential taxonomy available.
What follows is our classification of the different GATB subtests in terms of Carroll's taxonomy. At stratum I, several tests are unidimensional, whereas others are multidimensional. A review of test research in the Netherlands by Evers, van Vliet-Mulder, and Ter Laak (1992) showed that the Dutch version of the test has good predictive validity, content validity, and construct validity. Scores on the subtests of the majority group members are therefore generally considered to provide a good indication of their capacities. Jensen and Weng (1994) stated that the goodness of the g extracted from a set of tests depends on, among other things, (a) the number of tests, (b) the number of different mental abilities represented by the various tests, and (c) the degree to which the different types of tests are equally represented in the set. The g factor varies across different sets of tests to the extent that the sets depart from these criteria. Jensen (1985) showed that the g factor of the GATB is highly, but not perfectly, similar to the General Ability factor reflected in the total score of tests, which are seen as representing g well on the basis of their broad and well-balanced sampling of abilities. The nonperfect correlation can be explained by the fact that the GATB does not measure all broad abilities: It measures Fluid and Crystallized Intelligence, Broad Visual Perception, and General Psychomotor Speed but does not contain tests for General Memory and Learning and Broad Retrieval Ability. Notwithstanding this limited sampling of broad abilities, the GATB has high predictive validity (Hunter & Hunter, 1984) .
Statistical Analyses
Means and reliabilities. The deviation of the mean scores of the immigrants on the GATB subtests from the mean scores of the majority group members was calculated in terms of the standard deviation of the majority group. To estimate the reliability of four GATB subtests, Cronbach's alpha was chosen. This method for determining the consistency of items is suitable for power tests. A consequence of testing under time limits is that a large number of the participants will not answer the items at the end of the test. Because the scores of these persons on the last items will all be zero, the correlations between these last items will be high, which will make the alphas spuriously high. The items of the GATB subtests that were answered by close to 90% of the participants of the groups in question were consid-ered to constitute a power test, on which the alpha was computed.
Dimensional comparability. The dimensional comparability of the subtests for the majority group and the immigrant groups was examined by means of structural equation modeling, using EQS (Bender, 1989) . Several models with increasing degrees of constraint were fitted to the data. The following tests were examined: (a) tests of comparability of covariance matrices, (b) tests of the same number of factors in two groups, and (c) tests of the equality of factor loadings in two groups. The factor model tested across groups was based on Carroll's (1993) version of the Cattell-Gustafsson model and Hunter's (1983a) study of the dimensionality of the GATE and represented a three-factor solution. The first factor is a hybrid of Fluid and Crystallized Intelligence and is called GH-The second factor is related to Broad Visual Perception and is called G v . The third factor is related to General Psychomotor Speed and is called Gp.
When working with large samples, even small differences between groups can lead to large chi-square values; these chisquare values will make the small differences significant (Joreskog, 1969) . For that reason, various researchers have suggested additional goodness-of-fit measures, such as the comparative fit index (CFI) (Bentler, 1989) , which has been shown to be less susceptible to the effects of sample size than other measures.
Congruence coefficients (Burt, 1948; Tucker, 1951) of factor loadings for pairs of groups were examined to further explore the relationships of factor loadings between groups; a value greater than .85 is generally considered to be high.
Interpretation of a difference in factor loadings as large or small depends on the nature and context of the research. One way of interpreting the size of discrepancies in factor loadings in this research is to compare them with the discrepancies found in research on the dimensional comparability for men and women. In a large-scale study, discrepancies in factor loadings were, on the whole, smaller than .05, with the largest femalemale difference being .12 (Carretta & Ree, 1995) . A discrepancy in factor loadings for a subtest of more than . 10 is therefore called substantial in this study.
Differential item functioning. Research into differential item functioning starts with a definition of what constitutes biased and unbiased items. On the basis of statistical procedures that are operationalizations of the definition of item bias, the question of which items are biased can then be addressed. The term statistical item bias is used because the bias in question pertains only to statistical deviance; the biased items deviate only in a statistical sense from the other items. Little can be said at this stage about the cause of this statistical deviance. Finally, on the basis of statistical results and other information, hypotheses are formulated about qualities of the tested persons or the items (or both) that might be responsible for the statistical deviance.
An item is said to be biased when groups with the same ability do not have the same probability of correctly responding to the item. In our study, the Mantel-Haenszel statistic (MH; Holland & Thayer, 1988) was chosen for the detection of biased items. In a review of statistical approaches for assessing measurement bias (Millsap & Everson, 1993) , the MH method was cited as one of the more widely used methods for detecting item-level measurement bias.
Even if total scores on subtests might strongly reflect the same dimensions in different groups, individual items can still be biased. Literature on cancellation of differential item functioning (DIF) indicated that biased items may partially compensate for each other (Drasgow, 1987; Nandakumar, 1993) . On the same account, comparability of dimensions is no guarantee for the absence of quantitative item bias.
The analyses were conducted on the GATB subtests Computation, Three-Dimensional Space, and Vocabulary. We had to choose which items would be analyzed with the MH method. If all of the items in the subtest are analyzed, the items at the end of the subtest will be statistically biased, due to differences in the number of items completed by each group. However, this statistical bias can be understood as position bias. Sound conclusions can only be drawn for the items that have been completed by a sufficient number of participants. For this reason, only items completed by close to 90% of the immigrants were included in the analyses. The tests can then be considered to resemble power tests.
Because of the relatively large size of the groups in this research, small differences inp values could have easily resulted in significant x 2 values. Tests for statistical significance were therefore conducted with an alpha level of .01. We decided to test for small differences between groups: The mean difference in p values of an item for the two groups for each of the scoring categories had to be larger than .05 (this corresponds with a difference between the two groups of about .01 SD). When the MH method is used, one must decide how many items are to be analyzed. A rule of thumb is that a minimum of 10 items is needed to calculate the total score for the nonbiased items. The MH method takes the total score as an estimate for the position on the latent trait. If this total score is calculated on the basis of fewer than 10 items, the reliability of the estimate will be too low. For that reason, Arithmetic Reason was not analyzed because 90% of the immigrants finished fewer than 10 items. As a final step, the direction of the bias was taken into account. Was the item statistically biased against immigrants or against majority group members, or were the differences in means within the different score categories in opposite directions, so that the item could not be classified as being biased against a specific group?
After we identified the biased items, our next task was to explain the statistical deviance. We conducted post hoc inspection of the statistically biased items, with the emphasis on identifying striking characteristics that could be related to well-known differences between majority and immigrant groups, such as differences in cultural background, status in society, and Dutch language proficiency. Finally, we estimated the effect of the biased items on the mean scores of the immigrants.
Spearman's hypothesis. The correlation between the g loading and the difference between the means for the immigrant and majority groups was calculated for each immigrant group so that the proposition that the differences between the groups are attributable to a general difference in capacities could be tested. It has been shown that the correlation between the g loading, computed by means of hierarchical factor analysis and the difference between the means for Whites and Blacks in the United States is an empirical fact (Jensen, 1985) . For the aptitudes measured by the GATB for groups of Whites and Blacks, a Pearson r of .71 has been reported (Jensen, 1985) . This means that General Intelligence or g is the predominant factor, but not the sole factor, determining the size of the differences between the two groups. Jensen (1993) states that seven methodological requirements for the testing of what he called Spearman's hypothesis have to be met:
1. The samples should not be selected on any highly g-loaded criteria.
2. The variables should have reliable variation in their g loadings.
3. The variables should measure the same latent traits in all groups. The congruence coefficient of the factor structure should have a value of >.85.
4. The variables should measure the same g in the different groups; the congruence coefficient of the g values should be >.95.
5. The g loadings of the variables should be determined separately in each group. If the congruence indicates a high degree of similarity, the g loadings of the different groups should be averaged.
6. To rule out the possibility that the correlation between the vector of g loadings (V g ) and the vector of mean differences between the groups, or effect sizes (VES)> is strongly influenced by the variables' differing reliability coefficients, Vg and V E s should be corrected for attenuation by dividing each value by the square root of its reliability.
7. The test of Spearman's hypothesis is the Pearson correlation (r) between Vg and VE S . To test the statistical significance of r, Spearman's rank order correlation (r s ) should be computed and tested for significance.
The g loadings were computed, using the first unrelated factor of a principal axis factor analysis (Jensen & Weng, 1994) . Because of the limited sampling of broad abilities of the GATB, it is not optimal for a precise and theoretically sound estimate of g loadings. As an example, although Carroll (1993) shows that Visualization tests generally have high g loadings and tests of General Psychomotor Speed generally have low g loadings, Table 2 shows that the subtests Mark Making and Three-Dimensional Space differ little in their g loadings in the majority group. The empirical g loadings will therefore only be used to check the comparability of g loadings for majority groups and immigrants.
The best estimate of the g loadings was found in a factor To check whether the correlation between V g and V ES was due to g or to other factors, such as bias, the regression of the standardized mean group differences (D) on the estimated g loadings was computed and is shown later in graphical form for the Turks. If a test shows a greater difference between two groups than can be expected on the basis of its g loadings, this may mean that it is biased, for instance, that the test is measuring specific knowledge or a different ability construct.
Results
Means
Note. Estimated g loadings are from the Dutch General Aptitude Test Battery Manual (van der Flier & Boomsma-Suerink, 1994) . Table 3 shows the mean scores of the majority group and data from the Dutch GATB Manual (van der Flier & Boomsma-Suerink, 1994, p. 149) . This manual gives the mean scores for a representative sample of pupils in the whole range of secondary education for non-learning-disabled students in the Netherlands. The pupils were all in their last year of secondary education, the majority between 16 and 18 years of age, depending on the type of school. The data were collected before 1982. The standard deviations in the two groups are strongly comparable, and the means in the majority group are, on average, about one third of a standard deviation lower. Table 4 shows that the scores of the immigrants on the subtests were, on the average, about one standard deviation lower than the scores of the majority group. On the whole, North Africans and Turks scored lower than Surinamese and Antillians, especially on tests with a verbal component. The subtests that call for knowledge of the Dutch language showed the largest mean differences between the majority group and each immigrant group. This was most evident for the subtest Vocabulary and to a lesser extent for the subtests Arithmetic Reasoning and Name Comparison. Tests that call less strongly for knowledge of the Dutch language, such as Computation, Tool Matching, Three-Dimensional Space, and Form Matching, however, also showed considerable differences between the majority group and the immigrant groups. The smallest difference was found for the subtest Mark Making, which measures General Psychomotor Speed. 
Reliabilities
The percentage of Surinamese that answered specific items at the beginning of the subtests was highly comparable to the percentage of Antillians that answered the same specific items. Therefore, the same number of items was chosen for the two groups to constitute a power test, on which the alpha was computed. On the same grounds, the same was done for the North Africans and Turks. Alphas were therefore computed on the basis of items that were answered by close to 90% of the participants in a group. Table 5 shows that reliability coefficients were higher for the immigrant groups in practically all cases. Tables  3 and 4 show that, in most cases, the standard deviations were higher for the immigrant than for the majority group, so the true variance is probably larger in the immigrant groups.
However, although the analysis was limited to those items that were answered by close to 90% of the immigrants, the problem remained that the immigrants answered fewer items than did the majority group at the end of the test. Therefore, there were more immigrants with zero scores on relatively more items, which influenced the correlations and somewhat inflated the alphas. It would therefore appear that the higher values of coefficient alpha for the immigrants could partly be explained as an artifact.
Dimensional Comparability
The comparability of the dimensions of the subtests for the majority groups and the immigrant groups was investigated by means of structural equation modeling (EQS); subtest correlations are presented in Tables 6, 7 , and 8. The covariance matrix of the majority group was compared, in separate analyses, with the covariance matrices-of the Surinamese, the Antillians, the North Africans, and the lurks. Table 9 shows that the values of the CFI varied between .976 and .994. From this it may be concluded that the two covariance matrices in the four different comparisons are essentially identical.
The fit was further explored by fitting increasingly constrained models to the data. In the first analysis, a test of the same number of factors was examined. In addition to zero loadings, three loadings with a value of one were fixed in order to circumvent problems of identifiability, namely, the loading of Computation on G H , of Tool Comparison on GV and of Mark Making on G P . Because a hierarchical model was tested, the factors were oblique. Table 9 shows that the equal factor model gave a good fit to the data. Additional analyses revealed that the data showed a good fit for the majority group, x 2 (17, N -800) = 233.88, p < .001, CFI = .908; the Surinamese, Table 10 . The loading of Mark Making on the factor General Psychomotor Speed is not reported because the value is 1 in every group. Table 9 shows that the fit decreased for the Surinamese, Antillians, and Turks when the factor loadings were held equal across the groups; a significant increase of chisquare value took place for all of these groups: for the Surinamese, Ax 2 (6, N = 1,323) = 19.18,p = .0039; the Antillians, A* 2 (6, AT == 922) = 19.62, p = .0032; the North Africans, Ax 2 (6, AT = 955) = 2.56, p = .86; and the Turks, A* 2 (6, N = 1,062) = 53.25, p -.00001. Although there are significant effects, the fit indices are so high that the differences are probably very small. In sum, the fit of the model postulating the same numbers of factors for the different groups was adequate and a model of equal factor loadings was also adequate, albeit slightly less so. The dimensions of the subtests for the majority group and the immigrant groups were highly comparable.
The values of the congruence coefficient were high, varying from .970 to .997. Values above .95 are generally considered to be an indication of strong similarity between the various factor structures. For each factor, the values of the congruence coefficient were higher than the values between .83 and .92 reported by Vandenberg and Hakstian (1978) . Table 10 shows the factor loadings; the discrepancies in these loadings indicate that some of the subtests measure something different in the immigrant group than in the majority group or, in other words, that the subtests differ in their construct validity. The factor solutions of the Antillians and the North Africans showed substantial discrepancies (changes of >. 10) for the subtests Arithmetic Reason, Computation, and Name Comparison, and for the Antillians for Tool Matching as well. The Surinamese showed substantial discrepancies for the subtests Name Comparison and Tool Matching. The TUrks showed no substantial discrepancies. Therefore the construct validity of these subtests differs for most of the immigrant groups but, taken as a whole, the differences of the factor structures between the immigrant groups and the majority groups are small. The only subtest that shows discrepancies in factor loadings in three of the four immigrant groups is Name Comparison. No other clear pattern seems detectable in the discrepancies: Some subtests with a language component do not change their loadings, whereas some subtests without language components do change; Surinamese and Antillians show more differences with the majority group than do Turks. Table 11 displays the items identified as being statistically biased (showing DIP) against the immigrant groups, using the Mantel-Haenszel statistic. Post hoc inspection of statistically biased items in Vocabulary was conducted, with emphasis on the identification of striking characteristics. In the statistically biased items, words were found that could be interpreted as being difficult or old-fashioned for immigrants. It seems that the subtest calls more strongly on knowledge of the Dutch language than might be desired, given what the test is supposed to measure. Stated in other words, the test seems to call more strongly on Lexical Knowledge and less strongly on Induction.
Differential Item Functioning
Other items containing words that were seemingly of a comparable degree of difficulty turned out not to be statistically biased. This is in line with the conclusion drawn in previous item-bias research that item bias is not always predictable. In our research, the appearance of statistical bias at the end of the test might, in some cases, be an artifact of the method used, in which case the statistical bias can be interpreted as position bias. Table 11 also displays the effect of statistically biased items on the scores of the immigrants. On the subtest Vocabulary, for North Africans, the mean difference between the p values of the five statistically biased items for the two groups for each of the four scoring categories varied between .06 and .16. This means that if the five statistically biased items were replaced by five nonbiased items, then the North Africans could be expected to have, on average, 0.532 of an item more correct, which would yield a score about 0.11 SD higher. Replacement of the statistically biased items for the Surinamese would yield a score about 0.04 SD higher. It therefore appears that the statistically biased items led to somewhat depressed scores. Because not all items were analyzed with the MH statistic, potential bias in the remaining, nonanalyzed items could have gone undetected; these values of the effect of statistically biased items on the scores of immigrants are therefore likely to be underestimates. Because only a limited set of items was analyzed, measurement error in the ability estimates could have an effect on the item-bias analyses. However, corrections for this potential error are generally not carried out because the effects are usually expected to be small. In this study, because of the relatively high reliabilities, the measurement error in the ability estimates will probably not have a strong effect either.
Spearman's Hypothesis
Jensen's methodological requirements were met. The samples in this study varied from train cleaner to rail maintenance expert and were not selected on any highly g-loaded criteria, so there is no indication that the g variance in the samples is markedly restricted. Table 12 shows that the subtests have reliable variation in their estimated g loadings, with a range from .14 to .68. The third requirement is that the tests should measure the same latent traits in the various groups; it was clear from the preceding analyses that this was the case. A comparison of the empirical g loadings of the majority group with the empirical g loadings of the four immigrant groups resulted in values of the congruence coefficient that varied between .978 and .995. The empirical g loadings are therefore highly comparable in the different groups.
We used the estimated g loadings for the correlation of To check the influence of differing reliability coefficients, it is best to use test-retest reliabilities. Table 12 shows the values from the Dutch GATE Manual (van der Flier & Boomsma-Suerink, 1994, p. 114) . Table 3 shows that the variability in the sample in the manual was lower than the reliability in the current sample. To adjust for Note. The Mantel-Haenszel statistic is computed on the basis of items answered by close to 90% of the participants in a group. No. = number of items analyzed; Bias = biased items; Effect = estimated score improvement (effect) if the biased items were replaced with nonbiased items. these differences, Gulliksen's (1950, p. 124 ) adjustment formula was used; adjusted reliabilities are reported in Table 12 . Table 5 shows the alphas for the majority group for four tests; when computed on the items that were finished by approximately 90% of the research participants from the majority group, the values are reasonably comparable to the corresponding values of r xx . The alphas of the majority group and the immigrants do not differ much in most cases, so the same reliability coefficients are used in all of the groups. Each value in V g and V E s was corrected for attenuation, and the correlation between the disattenuated vectors was computed: r = .76 for the Surinamese, r = .78 for the Antillians, r = .82 for the North Africans, and r = .64 for the Turks. The results of these analyses demonstrate that the substantiation of Spearman's hypothesis is not an artifact of variation in reliability of the GATE subtests.
Thus, g is the predominant factor, but not the sole factor, determining the size of the differences between the majority group and the immigrant groups.
Although the regression of D on g gives a good fit to the eight data points for the Surinamese, some subtests show a larger D than would be expected on the basis of their g loadings, whereas other subtests show a smaller D than expected. Subtests that are above the regression line may be relatively more difficult for immigrants, and subtests that are below the regression line may be relatively easier. Figure 1 shows that the regression of D on g gives a good fit to the eight data points of the Turks; the regression 
Discussion
The results provide important indications that the test scores of immigrants and majority group members reflect the same dimensions. The tests measure, to a large extent, the same dimensions at the level of the total score, with the exception of the subtest Name Comparison that shows a strong group difference of the construct validity. The GATE subtests are also largely comparable at the level of individual items.
Means and Reliabilities
The subtests that call for knowledge of the Dutch language showed the largest differences between the means of the majority group and the immigrants. To a lesser extent, however, tests that do not call for knowledge of the Dutch language also showed a large difference between the scores of the majority group and the immigrants. The assumption that the differences on the subtests can only be attributed to differences in proficiency in Dutch is not, therefore, in accordance with these outcomes.
The measures of reliability have a higher value for the immigrant groups, but this can be explained by higher test score variance.
Dimensional Comparability
Comparisons of the covariance matrices by means of structural models (EQS) showed that they were essentially identical. The data gave a good fit to Carroll's version of the Cattell-Gustafsson model for most of the groups, and the factor solution of the majority group was also quite strongly evident in the immigrant groups. The values of the congruence coefficient were high, and for every factor they were higher than the values found in cross-cultural research. This indicates a strong resemblance between the different factor structures for the groups included in the present research. The strong similarity of g loadings provides additional evidence for strong dimensional comparability.
The factor solutions of the different groups showed discrepancies in the loadings of some subtests. This points to a difference in construct validity. The discrepancies in factor loadings of the subtest Name Comparison for three of the immigrant groups suggests that some of the immigrants had problems with the names used in the subtests; these names are, notwithstanding an international tinge, for the most part European. In the majority group this subtest distinguishes, among other things, the speed and accuracy of the formation of the word image. Given the substantial loadings seen on the Broad Visual Perception factor, it looks as though immigrants fell back on the comparison of collections of loose signs.
Although some of the other loadings differ from the loadings in the majority group, there is no readily recognizable pattern to be found. The subtest Vocabulary shows the same loading as in the majority group; although it might be that the subtest has somewhat less the character of a test for Fluid Intelligence and somewhat more the character of a test for Crystallized Intelligence, our data cannot answer this question. Note, however, that the g loading of the test remains high in every immigrant group.
In short, although there were discrepancies in the loadings of some subtests, the dimensional structures were largely the same.
Differential Item Functioning
The subtests Vocabulary and Three Dimensional Space contain many statistically biased items, whereas Computation contains only one at most. Inspection of the statistically biased items in Vocabulary and Arithmetic Reason reveals that they mostly contain relatively difficult words.
It seems justifiable to conclude that, in most cases, bias arises in those items that contain words which fall outside the vocabulary of some of the immigrants. The item bias in Vocabulary appears to have lowered the mean score of the immigrants by at least one tenth of a standard deviation. It appears that two out of three of the analyzed subtests are not comparable at the level of individual items. Item bias had no large influence on the mean scores.
Spearman's Hypothesis
Of the different explanations for the differences in means between the groups, Spearman's hypothesis received the strongest support. For all four of the immigrant groups, g is the predominant factor accounting for differences between the majority group and the immigrant groups. The non-perfect r may be explained by (a) different intelligence profiles, (b) sampling error in g loadings, (c) biasing factors, and (d) measurement error.
Conclusions
In sum, the group differences with respect to the construct validity at the level of total scores and at the level of individual items were not large. Nevertheless, these small group differences do lower the construct validity of the GATE subtests and blur their representation of the capacities of the immigrants. These small group differences could have large consequences.
Because there are no data at our disposal with which to assess predictive validity in the Dutch situation, the possibility that some of the differences in means were caused by non-test-specific abilities cannot be ruled out. We cannot say with certainty to what extent the large differences in scores were caused by a lower level of aptitudes in the immigrant group and to what extent were caused by bias in the test.
The finding in the American literature of no test bias against minorities is not perfectly, but strongly confirmed in this study. A review of studies in the Netherlands on test bias (te Nijenhuis, 1997) strongly supports the findings from this study.
A practical conclusion is that the test can be put to good use for comparisons within culturally homogeneous groups of non-native-born, non-native-language minorities. Use of the test for comparisons between immigrants and majority group members, however, requires supplementary research.
